•r 



(19) 



J 



EuropaMsches Patentamt 
European Patent Office 
Office europeen des brevets 



II 



(12) 



(43) Date of publication: 

27.11.2002 Bulletin 2002/48 



(11) EP 1 261 028 A2 

EUROPEAN PATENT APPLICATION 

(51) int CI. 7 : H01 L 23/367, H01 L 23/373 



(21) Application number 02011192.8 

(22) Date of filing: 21 .05.2002 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSETR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 22.05.2001 JP 2001151818 

(71) Applicant: Hitachi, Ltd. 
Chiyoda-ku, Tokyo 101-8010 (JP) 

(72) Inventors: 

• Hasebe, Takehiko, Hitachi, Ltd., Intl. Prop. Group 
Chiyoda-ku, Tokyo 100-8220 (JP) 



• Yokozuka, Takehide, Hltachl,Ltd., 
Intl. Prop. Group 

Chiyoda-ku, Tokyo 100-8220 (JP) 

• Ushifusa, Nobuyuki, Hitachi,Ltd., 
Intl. Prop. Group 

Chiyoda-ku, Tokyo 100-8220 (JP) 

• Harada, Masahide, Hitachi, Ltd., Intl. Prop. Group 
Chiyoda-ku, Tokyo 100-8220 (JP) 

• Matsuzaki, Eiji, Hitachi, Ltd., Int I. Prop. Group 
Chiyoda-ku, Tokyo 100-8220 (JP) 

• Hozoji, Hiroshi, Hitachi,Ltd„ Intl.Prop. Group 
Chiyoda-ku, Tokyo 100-8220 (JP) 

(74) Representative: Strehl Schtibel-Hopf & Partner 
Maxlmilianstrasse 54 
80538 MQnchen (DE) 



CM 

< 

00 
CM 

o 

CO 
CM 



(54) Cooling arrangement for an electronic apparatus 

(57) The invention provides an electronic apparatus 
having a metal core substrate including a metal plate 
(101), an insulating layer formed on the metal plate and 
a conductive layer formed on the insulating layer, and 
an electronic part, and to which the conductive layer and 
a terminal of the electronic part are connected. In the 
electronic apparatus, a member having a high thermal 
conductivity is arranged so as to be in contact with both 
of the metal plate and the electronic part. Accordingly, 
a heat radiating property of the electronic apparatus is 
increased. 



(a) 



<b) 



104{ 




(c) 



(d) 



(e) 



(f) 



(g) 



108 107 




LU 



Printed by Jouve, 75001 PARIS (FR) 



EP 1 261 028 A2 



Description 

BACKGROUND OF THE INVENTION 

5 FIELD OF THE INVENTION 

[0001] The present Invention relates to a structure of an electronic apparatus provided with a metal core substrate 
mounting electronic parts thereon, and a manufacturing technique thereof. 

[0002] It is necessary that the electronic apparatus provided with the electronic substrate is structured such as to 
10 generate no defect caused by a heat generation by the electronic parts. Accordingly, a heat cycle test is executed 
before shipping. In particular, in an electronic part for vehicle used such as an ECU or the like, it is affected by whether 
or not an LSI chip generates heat due to an engine on or off in addition to a temperature change within a vehicle body 
in accordance with a change of environment or the like, and it is necessary that the electronic part or the like stands 
against a thermal cycle (for example, - 40 degrees to 120 degrees: environmental test general rule JAS0D001 of 
15 electronic device for motor vehicle) in a wide temperature range. In recent years, there is a tendency that the ECU is 
arranged close to the engine, that is, there is a tendency that an upper limit of the temperature range becomes higher. 
When being exposed to the thermal cycle mentioned above a performance of the electronic parts within the ECU 
becomes unstable, and a connection defect between the mounting substrate for the electronic parts and the electronic 
parts tends to be generated. That is, a high heat radiating performance is required in the electronic apparatus, and 
20 more particularly, a heat radiating performance which is more excellent than that of the general electronic part is required 
in the electronic part for vehicle use such as the ECU or the like. 

[0003] A prior art relating to a structure of a general electronic apparatus taking into consideration heat generation 
of the electronic part mounted on the substrate includes JP-A-6-1 691 89. 

[0004] In this publication, there is described an electronic circuit board in which a pad for a heat radiating electrode 

25 connected to a ground via a through hole is formed on a printed circuit board having the ground in an inner layer, and 
the pad for the heat radiating electrode and the heat radiating electrode provided in a chip type heat generating part 
are mounted so as to align. The structure of the electronic circuit board secures a heat radiating performance of the 
printed circuit board by radiating a heat generated by the chip type heat generating part to the ground via the heat 
radiating electrode, the pad for the heat radiating electrode and the through hole. 

30 [0005] Further, there is a metal core substrate as a substrate for general electronic parts, and there is JP-A-7-326690 
as a prior art taking into consideration a heat radiating performance of the metal core substrate. 
[0006] In this publication, there is described a matter that an internal wiring pattern is formed on the metal core 
substrate, an outer lead is connected to the internal wiring pattern, the internal wiring pattern is formed by processing 
a thin film, for example, etching a copper film or the like, and a portion on which a chip part of the metal core substrate 

35 on which the internal wiring pattern is formed is mounted is formed in a recess portion. 

[0007] JP-A-6-1 691 89 describes neither a heat radiating structure corresponding to a kind of a substrate nor a metal 
core substrate since a glass epoxy material is used as a core of the substrate. Further, since a ground terminal of a 
semiconductor part is also set to a fixed size in the same manner as the other signal terminals, it is not sufficient to 
secure a heat radiating performance. 

40 [0008] Further, in JP-A-7-326690, since a metal core substrate is used, a heat diffusion efficiency of the substrate 
itself is improved, however, since an organic adhesive agent such as an epoxy resin orthe like or an organic insulating 
layer such as a polyimide or the like is provided between the metal core substrate and the electronic part, a heat 
conductivity from the electronic part to the substrate is low. That is, it is not said that the heat conductivity from the 
electronic part to the mounting substrate is sufficiency considered. 

45 [0009] Further, no consideration is given to a connection defect between a semiconductor part terminal and a wiring 
which is generated in the case of forming the wiring on the metal core substrate in accordance with the prior art and 
employing a flip chip type semiconductor part in the wired metal core substrate. 

[001 0] Further, no consideration is given to a heat radiating structure in the case of mounting an electronic substrate 
to the other substrate as an interposer orthe case of a multi chip module (MCM) in which a plurality of chips are mounted. 

so 

SUMMARY OF THE INVENTION 

[0011] An object of the present invention is to improve a heat radiating performance of an electronic substrate by 
using a structure of a metal core substrate and to improve a heat radiating performance (heat resistance) of a whole 
55 of the electronic parts. 

[0012] Further, another object of the present invention is to improve a heat radiating performance (heat resistance) 
of a whole of electronic parts having a substrate mounting an interposer thereon and a substrate employing the MCM 
structure. 
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[0013] One of the aspects in accordance with the present Invention includes an electronic apparatus comprising: 

a metal core substrate provided with a core member constituted by a metal plate or a complex metal plate and a 
wiring layer formed on the core member; and 
s an electronic part having a terminal connected to the wiring layer, 

wherein a high heat conducting member is arranged so that the core member and the electronic part are adjacent 
to each other via the high heat conducting member. 

[0014] In accordance with the structure mentioned above, a heat radiating performance of the electronic apparatus 
10 is improved. 

[001 5] Further, in the case of using the substrate mentioned above for an interposer (which means a substrate mount- 
ed to the other substrate), the electronic apparatus is preferably structured such that the high heat conducting member 
is arranged so that the other substrate to which the interposer is mounted and the high heat generation electronic part 
are in contact with each other via the high heat conducting member, or such that the high heat conducting member is 
15 arranged so that the other substrate to which the Interposer is mounted and a metal plate constituting the substrate 
used as the interposer are in contact with each other via the high heat conducting member. 

[0016] In this case, when using an iron series alloy containing at least any one of nickel, chrome, cobalt and aluminum, 
an iron series composite material obtained by applying a copper clad to the iron series alloy, tungsten, copper, molyb- 
denum, tantalum, nickel, aluminum or the like, forthe metal plate mentioned above, it is possible to provide with a high 

20 heat conducting property and a high rigidity. For example, as shown in Table 1 , when using the copper or the aluminum, 
not only it is possible to manufacture inexpensively, but also the heat conductivity is high, so that an improved heat 
radiation can be achieved. Further, in the case that the main substrate is set to a substrate employing a ceramic such 
as an alumina, a glass ceramic or the like, since an inbar (iron-36 wt% nickel alloy) or 42 alloy (iron-42 wt% nickel 
alloy) has a high elasticity and a low coefficient of thermal expansion, it is possible to make a difference of thermal 

25 expansion coefficient between the interposer and the main substrate small by using a metal core interposer employing 
them, and it is possible to improve a solder connection reliability. In particular, an alloy having iron-nickel as a main 
component such as the inbar or the 42 alloy can be made an interposer having a coefficient of thermal expansion in 
correspondence to the kind of the main substrate, by changing a composition thereof, and it is possible to improve the 
solder connection reliability between the main substrate and the interposer. 

30 



Table 1 . 



35 



CANDIDATE MATERIAL FOR CORE METAL AND PHYSICAL PROPERTIES 


MATERIAL MATERIAL 


ELASTIC MODULES 
(Gpa) 


COEFFICIENT OF 
THERMAL EXPANSION 
(ppm/°C) 


COEFFICIENT OF 
THERMAL 

CONDUCTIVITY (W/rmK) 


Invar 


141 


1.2 


10 


42 ALLOY 


147 


4.3 


10 


Cu 


110 


17 


385 


Al 


68 


24 


210 



[0017] Further, in the case of using the high elastic metal having the iron-nickel as the main component mentioned 
above as the metal plate mentioned above, since they have a low coefficient of thermal conductivity, it is preferable 
that the structure is made such that a surface thereof is coated with a member having a high coefficient of thermal 
conductivity, for example, a copper plating (composite metal plate). This coating can be also effectively used at a time 
of executing a roughening process for improving an adhesion to an insulating resin. 

[0018] In this case, the member having the high thermal conductivity mentioned above means a material having a 
high coefficient of thermal conductivity in comparison with a resin material such as an epoxy polyimide or the like 
(coefficient of thermal conductivity: 0.2 to 0.3 W/m • k), which are generally used as an insulating material of the wiring 
substrate, and it is preferable to employ at least one of Al, silver, gold, conductive resin, copper and solder or a material 
(coefficient of thermal conductivity: some W/m-k or more) obtained by combining them. 

[0019] In particular, in the case of employing at least the solder for the connection, since it is possible to form by 
using a mounting step (reflow) of the electronic part, it is possible to simplify a process step. 
[0020] Further, taking the mounting to the electronic part, it is desirable to form the metal (particularly, Al, silver or 
gold) electrode in the electronic part and make a structure so as to connect the electrode to the metal plate by the 
solder, the conductive resin or the like. In some cases, in order to achieve a low cost, it is possible to connect an 
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electronic part which is not provided with a metal electrode only particularly used for connection, by a conductive resin 
such as a silver paste or the like, or an adhesive agent. In this case, the adhesive agent is not advantageous in view 
of a heat radiation. 

[0021] Further, the conducive layer mentioned above may employ a foil made of stainless, nichrome, tungsten, alu- 
5 minum or the like which is generally used in a multi-layer wiring substrate, however, is preferably a copper foil. 

[0022] Further, as a method of forming a via hole for heat radiation, a drilling, a plasma application or a photolithog- 
raphy of a resin in which a photosensitive material is mixed may be employed, however, a process in accordance with 
a laser beam is desirable. It is possible to form by using a C02 laser, an ultraviolet laser, an Xe laser, an excimer laser, 
a YAG laser, a YLF laser, an Ar laser or the like having a high energy output, as the laser, however, it is preferable to 
10 form by the C02 laser or the ultraviolet laser. In particular, since the ultraviolet laser has a characteristic of resolving 
the resin without carbonizing so as to form a via hole having a fine diameter, it is possible to prevent an unnecessary 
contact between the member having the high thermal conductivity and the signal wiring. Further, when using the drilling, 
it is possible to reduce a manufacturing cost. 

[0023] It is preferable to use any of copper, tin, solder, nickel, chrome, gold and composite material thereof , for plating 

15 of the wire forming method employed in the present invention. 

[0024] A method of connecting the electronic part and the metal plate in the substrate via the via hole for heat radiation 
employed in the present invention includes a method of connecting in accordance with a metal plating, a method of 
applying and charging a conductive material (a resin, an adhesive agent, a conductive resin or the like obtained by 
mixing a metal filler) to the via hole, a method of charging the solder and the like. 

20 [0025] Other objects, features and advantages of the invention will become apparent from the following description 
of the embodiments of the invention taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 [0026] 

Fig. 1 is a view showing a manufacturing flow of an electronic substrate used in an electronic apparatus in accord- 
ance with the present invention; 

Fig. 2 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in accord- 
30 ance with the present invention; 

Fig. 3 is a view showing a manufacturing flow of the electronic substrate used in the electronic apparatus in ac- 
cordance with the present invention; 

Fig. 4 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in accord- 
ance with the present invention; 
35 Fig. 5 is a view showing a manufacturing flow of the electronic substrate used in the electronic apparatus in ac- 

cordance with the present invention; 

Fig. 6 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in accord- 
ance with the present invention; 

Fig. 7 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in accord- 
40 ance with the present invention; 

Fig. 8 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in accord- 
ance with the present invention; 

Fig. 9 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in accord- 
ance with the present invention; 
45 Fig. 10 Is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 

accordance with the present invention; 

Fig. 11 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in ac- 
cordance with the present invention; 

Fig. 12 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
so accordance with the present invention; 

Fig. 13 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 14 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present Invention; 
55 Fig. 15 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 

accordance with the present invention; 

Fig. 1 6 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present Invention; 
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Fig. 17 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 18 is a view showing a manufacturing flow of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 19 is a view showing a manufacturing flow of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 20 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 21 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 22 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 23 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 24 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 25 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 26 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 27 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 28 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 29 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 30 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 31 is a view of a cross sectionai structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 32 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 33 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 34 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 35 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 36 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 37 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 38 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 39 is a view of a cross sectionai structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 40 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 41 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 42 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 43 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 44 is a view of a cross sectional structure of the electronic substrate used in the electronic apparatus in 
accordance with the present invention; 

Fig. 45 A is a view of a structure of a heat radiating via hole end surface in accordance with a step shown in Fig. 1 ; and 
Fig. 45 B is a view of a structure of the heat radiating via hole end surface in the case of executing a process of a 
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plurality of insulating layers and wiring layers. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 
5 [0027] A description will be in detail given below of embodiments in accordance with the present invention. 
< Embodiment 1> 

[0028] Fig. 1 is a view showing a manufacturing flow of an electronic substrate used in an electronic apparatus in 
10 accordance with the present invention. 

[0029] At first, a description will be given of an example of the electronic substrate manufactured by the present 
embodiment on the basis of a step (g) in Fig. 1 . 

[0030] The electronic substrate in accordance with the present embodiment is constituted by a composite metal plate 
103 corresponding to a core member provided with a metal plate 101 (42 alloy having a thickness of 0.2 mm) and a 

is roughened plated layer 1 02 covering a surface of the metal plate 1 01 , a wiring layer 1 04 constituted by an epoxy resin 
(about 80 \in\ thickness) corresponding to an insulating layer, a copper foil (about 18 u,m thickness) corresponding to 
a conductive layer layered and bonded by the epoxy resin and a via hole 107 open to the epoxy resin and disposed 
on the composite metal plate 103, a heat radiating via hole 108 (113), a thick copper plating 109, a solder resist 114, 
a semiconductor part 115 having an external terminal 118 (any one of Ag, Au and aluminum, however, in the present 

20 embodiment, Au), a heat radiating electrode 117 (Au), and a solder 116, and a solder corresponding to one of the 
member having the high thermal conductivity is formed so as to be charged into the heat radiating via hole 113 and 
be in contact with the composite metal plate 103 and the heat radiating electrode 117. 

[0031] Since the member having the high thermal conductivity constituted by two layers comprising the heat radiating 
electrode 117 formed in the other area than the external terminal 1 8 of the semiconductor part and the solder charged 
25 in the heat radiating via hole 113 diffuses the heat generated from the semiconductor part 1 01 into the substrate, no 
heat is stored in a part of the electronic substrate, and it is possible to improve a heat radiating property of a whole of 
the electronic part. 

[0032] Next, a description will be given of an example of the manufacturing method of the electronic substrate. The 
manufacturing method is executed by the following steps. 

30 [0033] Step (a): 42 alloy (iron-42wt% nickel alloy) having a thickness of 0.2 mm is prepared as the metal plate 1 01 . 
A thermal conductivity is improved by applying the copper plating 1 02 to the 42 alloy of the metal plate 1 01 . Further, 
the composite metal plate 103 is formed by roughening the surface of the copper plating 102. 
[0034] Step (b): after the step (a), a resin (about 80 ^m thickness) is applied onto one surface of the composite metal 
plate and the copper foil 104 having a thickness of about 1 8 urn is laminated and bonded thereto, whereby the metal 

35 core substrate 1 05 is formed. In this case, when laminating a pre-preg and a copper foil, a cost can be low. When using 
a resin coated copper foil (RCF), a laser piercing performance in the later step and an electric corrosion resistance 
after the substrate is finished are improved. So that it is advantageous in view of corresponding to a microfabrication. 
[0035] Step (c): after the step (b), a part of the copper foil 1 06 in the metal core substrate 1 05 is removed, next the 
epoxy resin is dissolved and removed by an irradiation of C02 laser, and thereafter, the heat radiating via hole 108 

40 getting to the composite metal plate 1 03 and the via hole 1 07 for signal wiring are formed. Further, it is possible to form 
the via hole in accordance with the drilling, and in this case, the cost can be low. 

[0036] Step (d): after the step (c), a removing process of resin residue is applied in accordance with a potassium 
permanganate method, and thereafter the thick copper plating 109 is precipitated by sequentially soaking into a light 
dipping chemical copper plating and an electric copper plating solution, and is conducted with the surface copper foil 

45 of the composite metal plate 1 03 via the via hole 1 07 and the heat radiating via hole 1 08. 

[0037] Step (e): after the step (d), an etching resist 110 is laminated on portions forming the wiring and the land 
portion on the surface copper foil, and a wiring layer 111 is formed in accordance with an etching using a ferric chloride. 
[0038] Step (f): a multilayer wiring layer 111 is formed by repeating the steps (b) to (e) mentioned above. After forming 
the multilayer wiring layer, an electrode 112 forming a terminal of the substrate side wiring and the heat radiating via 

so hole 113 are formed. 

[0039] Step (g): the electrode (terminal) 112 of the substrate side wiring connected to the external terminal 118 (an 
external terminal in which a device itself is plated with gold or a gilded rewired terminal rewired from the terminal of 
the device itself) in the semiconductor part 11 5 is formed by laminating the solder resist 11 4 on the other area than the 
area in which the electrode 1 1 2 (the substrate side terminal) and the heat radiating via hole 1 1 3 are formed. Thereafter, 
55 the heat radiating electrode 117 insulated from the external terminal 118 formed on the other surfaces than the external 
terminal in the semiconductor part 115 is formed in the semiconductor part. Next, the solder is charged into the heat 
radiating via hole 113 between the heat radiating electrode 11 7 and the composite metal plate 1 03 slightly higher than 
the solder resist, and the solder is printed and formed between the external terminal 11 8 and the electrode 112. 
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[0040] Thereafter, the semiconductor part 1 1 5 is solder bonded to the substrate by mounting the semiconductor part 
and reflowing. 

[0041 J In accordance with the manufacturing method of the present embodiment, since the solder is used for con- 
necting the heat radiating electrode 117 to the composite metal plate 103, it is possible to connect the heat radiating 
5 electrode 117 to the composite metal plate 103 in the reflow step which is used for connecting the external terminal 
1 18 to the electrode 112, and it is possible to restrict an increase of step number. 

[0042] Further, since the member having the high thermal conductivity is formed by two layers, it is possible to adjust 
a height of the member having the high thermal conductivity in the lower layer. Since it is possible to make the height 
of the external terminal 118 substantially equal to the height of the heat radiating electrode 117, it is possible to sub- 
to stantially mate conditions of reflow. 

[0043] Further, since the copper film corresponding to the higher thermal conductive material than the metal plate 
(42 Alloy) is formed on the surface of the metal plate, it is possible to secure a high thermal radiating property. Further, 
since securing the heat radiating property is achieved by the copper film, and controlling the coefficient of thermal 
expansion is executed by the metal plate, it is possible to restrict the connection defect caused by the difference of 
15 coefficient of the thermal expansion between the substrate and the electronic part and a breakdown of the electronic 
part. Further, since the material having a high rigidity and a high elastic modulus is used for the metal plate, it is possible 
to prevent a through hole density from being reduced due to thinning of the core substrate, and an excellent handling 
property in manufacturing can be obtained. 

[0044] In this case, when using an iron series alloy containing at least any one of nickel, chrome, cobalt and aluminum, 
20 an iron series composite material obtained by applying a copper clad to the iron series alloy, tungsten, copper, molyb- 
denum, tantalum, nickel, aluminum or the like, for the metal plate mentioned above, it is possible to provide with a high 
heat conducting property and a high rigidity. For example, as shown in Table 1, when using the copper or the aluminum, 
not only it is possible to manufacture inexpensively, but also the heat conductivity is high, so that an improved heat 
radiation can be achieved. Further, in the case that the main substrate is set to a substrate employing a ceramic such 
25 as an alumina, a glass ceramic or the like, since an inbar having a high elastic modulus (iron-36 wt% nickel alloy) or 
42 alloy (iron-42 wt% nickel alloy) has a low coefficient of thermal expansion, it is possible to make a difference of 
thermal expansion coefficient between the interposer and the main substrate small by using a metal core interposer 
employing them, and it is possible to improve a solder connection reliability. In particular, an alloy having iron-nickel 
as a main component such as the inbar or the 42 alloy can be made an interposer having a coefficient of thermal 
30 expansion in correspondence to the kind of the main substrate, by changing a composition thereof, and it is possible 
to improve the solder connection reliability between the main substrate and the interposer. 

[0045] Further, in the case of using the high elastic metal having the iron-nickel as the main component mentioned 
above as the metal plate mentioned above, since they have a low coefficient of thermal conductivity, it is preferable 
that the structure is made such that a surface thereof is coated with a member having a high coefficient of thermal 
35 conductivity, for example, a copper plating (composite metal plate). This coating can be also effectively used at a time 
of executing a roughening process for improving an adhesion to an insulating resin. 

[0046] In this case, the member having the high thermal conductivity mentioned above means a material having a 
high coefficient of thermal conductivity in comparison with a resin material such as an epoxy polyimide or the like 
(coefficient of thermal conductivity: 0.2 to 0.3 W/m • k), which are generally used as an insulating material of the wiring 
40 substrate, and it is preferable to employ at least one of Al, silver, gold, conductive resin, copper and solder or a material 
(coefficient of thermal conductivity: some WVrrvk or more) obtained by combining them. 

[0047] In particular, in the case of employing the solder for the connection, since it is possible to form by using a 
mounting step (reflow) of the electronic part, it is possible to simplify a process step. 

[0048] Further, taking the mounting to the electronic part, it is desirable to form the metal (particularly, Al, silver or 
« gold) electrode in the electronic part and make a structure so as to connect the electrode to the metal plate by the 
solder, the conductive resin or the like. 

[0049] Further, the conducive layer mentioned above may employ a foil made of stainless, nichrome, tungsten, alu- 
minum or the like which is generally used in a multi-layer wiring substrate, however, is preferably a copper foil. 
[0050] Further, as a method of forming a via hole for heat radiation, a drilling, a plasma application or a photolithog- 

50 raphy of a resin in which a photosensitive material is mixed may be employed, however, a process in accordance with 
a laser beam is desirable. It is possible to form by using a C02 laser, an ultraviolet laser, an Xe laser, an excimer laser, 
a YAG laser, a YLF laser, an Ar laser or the like having a high energy output, as the laser, however, it is preferable to 
form by the C02 laser or the ultraviolet laser. In particular, since the ultraviolet laser has a characteristic of resolving 
the resin without carbonizing so as to form a via hole having a fine diameter, it is possible to prevent an unnecessary 

55 contact between the member having the high thermal conductivity and the signal wiring. 

[0051] In forming the heat radiating via hole, it is possible to process a plurality of insulating layers and wiring layers 
in a lump. That is, since a counter sinking process 113 getting to a composite metal plate 103 from a surface of the 
substrate is executed in the step (f), and it is possible to omit a counter sinking process 1 08 in the step (c), it is possible 
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to reduce a number of the steps so as to reduce a cost. A structure of an end surface of the heat radiating via hole at 
this time is shown in Fig. 45B, and a structure of the end surface of the heat radiating via hole in accordance with the 
step described in Fig. 1 is shown in Fig. 45A. 

[0052] It is preferable to use any of copper, tin, solder, nickel, chrome, gold and composite material thereof, for plating 
5 of the wire forming method employed in the present invention. 

[0053] A method of connecting the electronic part and the metal plate in the substrate via the via hole for heat radiation 
employed in the present invention includes a method of connecting in accordance with a metal plating, a method of 
applying and charging a conductive material (a resin, an adhesive agent, a conductive resin or the like obtained by 
mixing a metal filler) to the via hole, a method of charging the solder and the like. 

10 

Embodiment 2> 

[0054] A description will be given of an embodiment 2 with reference to Fig. 2 corresponding to a cross sectional 
view of a structure of an electronic substrate. 
15 [0055] The structure is the same as that of the embodiment 1 except that multilayer wiring layers 201 are laminated 
on both surfaces of the composite metal plate. 

[0056] This structure is achieved by sequentially executing the steps (b) to (f) except the step of forming the heat 
radiating via hole in a surface of an opposite side of the substrate before the step (b) in the embodiment 1 and executing 
the steps (b) to (g) after reversing the substrate. 

20 [0057] In the structure of this embodiment, since the structure of the metal core substrate is similar between the front 
and back surfaces, the coefficients of thermal expansion in the front and back surfaces become similar around the 
core member, so that a warpage of the substrate due to a bimetal effect is reduced. Therefore, in accordance with the 
present embodiment, it is possible to increase a connecting reliability between the external terminal in the semicon- 
ductor part and the electrode in the electronic substrate in comparison with the embodiment 1 . Further, since it is 

25 possible to make the core member of the substrate thin, it is possible to reduce a weight of the substrate and it is 
possible to reduce a cost. 

[0058] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
30 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 3> 

35 [0059] A description will be given of an embodiment 3 with reference to Fig. 3 showing a manufacturing flow of an 
electronic substrate. 

[0060] A structure in accordance with the embodiment 3 is different from the structure in accordance with the em- 
bodiment 2 in a point in which a window 303 is provided in a part of a complex metal plate 305 and the composite 
metal plate 305 is connected to a wiring layer formed on another surface by a copper plated through hole 312 formed 
40 by using the window. 

[0061] A description will be given of a manufacturing method capable of manufacturing this structure with reference 
to (a) to (h) in Fig. 3. 

[0062] Step (a): 42 alloy having a thickness of 0.1 mm is prepared as the metal plate 301 . Next, an etching resist 
302 is laminated on both surfaces of the metal plate, and the resist at a portion where the window 303 is formed is 
45 removed by exposing and developing from both surfaces. Further, the window 303 is formed in the metal plate in 
accordance with an etching process using a ferric chloride. The window is formed by arranging 0.2 mm 2 pieces in 
required portions at an interval of 0.4 mm. 

[0063] Step (b): the composite metal plate is formed by applying a copper plating 304 to the metal plate so as to 
improve an electric conductivity. The surface of the copper plating is roughened after forming this. 

so [0064] Step (c): a copper foil with resin 306 or a resin pre-preg and a copper foil is individually laminated and bonded 
to both surfaces of the composite metal plate, whereby a metal core substrate 307 is formed. 
[0065] Step (d): a through hole 309 extending through the window, a via hole 31 0 having a bottom in the composite 
metal plate and a heat radiating via hole 311 are formed by irradiating C02 laser so as to dissolve and remove the 
epoxy resin after removing the surface copper foil 308 in the window 303 of the composite metal plate 301 and a part 

55 of the area not corresponding to the window. 

[0066] Step (e): a removing process of resin residue is applied in accordance with a potassium permanganate meth- 
od, and thereafter the thick copper plating 312 is precipitated by sequentially soaking into a light dipping chemical 
copper plating and an electric copper plating solution, and is conducted between the copper foils in the front and back 
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surfaces of the substrate via the through hole 309, and between the composite metal plate and the copper foil on the 
topmost surface via the via hole 310 and the heat radiating via hole 311 . 

[0067] Step (f): an etching resist 313 is laminated on portions forming the electrode of the wiring In the substrate 
side and the land portion, and a first layer of wiring of a multilayer wiring layer 314 is formed in accordance with an 
5 etching using a ferric chloride. 

[0068] Step (g): the multilayer wiring layer 314 is formed by repeating the steps (c) to (e). 

[0069] Step (h): a solder resist 315 is formed in the other areas than a copper plating 319 charged into the wiring 
electrode (terminal) 308 of the substrate and the heat radiating via hole. 

[0070] Next, a heat radiating electrode 31 7 is formed at the same height as that of the external terminal in the sem- 
10 iconductor part. Finally, an external terminal 31 8 of a semiconductor part 31 6 and the electrode (terminal) 308 of the 
substrate side wiring, and the heat radiating electrode 317 of the semiconductor part 316 and the copper plating 304 
are connected by using a solder. 

[0071] In accordance with the structure of the present embodiment, since it is possible to increase a freedom of 
connection between front and back wirings in comparison with the embodiment 2, a design freedom of wiring pattern 

is js increased, and it is possible to mount electronic parts having a high performance and a multifunction. 

[0072] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 

20 with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 4> 

[0073] A description will be given of an embodiment 4 with reference to Fig. 4 corresponding to a cross sectional 
25 view of a structure of an electronic substrate. 

[0074] A different point in a structure between the embodiment 4 and the embodiment 3 exists in a matter in which 

the member having the high thermal heat conductivity is charged into one heat radiating via hole 311 in accordance 

with the embodiment 3, on the contrary, two heat radiating via hole portions 401 and 402 are provided and the solder 

is charged in accordance with the embodiment 4. 
30 [0075] Further, the structure in accordance with the present embodiment can be manufactured by using the steps 

of the embodiment 3, by separating the portion forming the heat radiating via hole in the steps (c) and (d) of the 

embodiment 3 into a plurality of numbers with using another mask. 

[0076] In accordance with the structure of the present embodiment, since the forming method becomes easy by 
making a size of the individual heat radiating via hole small, it is possible to reduce a cost. Further, since it is possible 
35 to reduce a space which is used for a heat radiation path and can not be used for wiring or the like, it is possible to 
effectively use the substrate space, and it is possible to ease a wiring design rule. 

[0077] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
40 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 5> 

45 [0078] A description will be given of an embodiment 5 with reference to Fig. 5 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

[0079] A difference from the structure in accordance with the embodiment 1 exists in a point in which a copper plating 
is charged into the solder layer below the heat radiating electrode 11 7 in Fig. 1 in place of the solder, and the copper 
plating and the heat radiating electrode are connected by the solder. 
so [0080] The structure is manufactured in accordance with the following steps. 
[0081] Steps (a) to (f): the same as those in the embodiment 1 . 

[0082] Step (g): in the step (g) of the embodiment 1 , the heat radiating via hole is charged by the solder, however, 
in the present embodiment, it is charged by the copper plating in place of the solder, and the surface of the substrate 
Is flattened in accordance with a grinding operation after charging. 
55 [0083] After the steps mentioned above, a solder resist 51 5 is laminated in the other area than the electrode (terminal) 
in the substrate side wiring and the copper plating. Thereafter, the copper which is charged into an external terminal 
519 of a semiconductor part 516, an electrode 512 of the metal core substrate and a heat radiating electrode 518 of 
the semiconductor part 51 6, is connected by a solder 517. 
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[0084] In accordance with the structure of the present embodiment, since the heat radiating via hole is charged by 
the copper having a high thermal conductivity, it is possible to improve a heat radiating property of the electronic 
substrate. Further, by making the height of the insulating layer substantially coincide with the height of the heat radiating 
via hole, it is possible to improve a solder bonding property and it is possible to reduce a rate of generation of voids. 
s [0085] Further, since the charged copper is connected by the solder, it is possible to connect to the heat radiating 
electrode 51 8 in a reflow step of executing a connection between the external terminal 519 of the semiconductor part 
516 and the electrode 512, so that it is possible to restrict a manufacturing cost. 

[0086] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
io possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time Is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown In Fig. 45A. 

Embodiment 6> 

15 

[0087] A description will be given of an embodiment 6 with reference to Fig. 6 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

[0088] The embodiment 6 has the same structure as that of the embodiment 5 except that laminated wiring layers 
are laminated on the other surface of the composite metal plate. 
20 [0089] The structure In accordance with this embodiment can be manufactured by sequentially executing the steps 
(b) to (f) except the step of forming the heat radiating via hole in a surface of an opposite side of the substrate before 
the step (b) in the embodiment 5 and thereafter reversing the substrate. 

[0090] In accordance with the structure of this embodiment, since the material structure of the metal core substrate 
is similar between the front and back surfaces, the coefficients of thermal expansion in the front and back surfaces 
25 become similar around the core member. Accordingly, it is possible to restrict a warpage of the substrate, and it is 
possible to increase a connecting reliability between the external terminal 51 9 in the semiconductor part and the elec- 
trode 512 in the substrate side wiring. 

[0091 ] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
30' possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 7> 

35 

[0092] A description will be given of an embodiment 7 with reference to Fig. 7 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

[0093] The structure in accordance with the embodiment 7 is the same as the embodiment 6 except a matter that a 
via hole 701 extending through a window in which upper and lower wiring structure bodies of a metal plate are provided 
40 in the metal plate is provided. In this case, the through hole 701 is formed by using the step in accordance with the 
embodiment 3. 

[0094] In accordance with the structure of the embodiment 7, since it is possible to make the via hole connecting the 
upper and lower wiring layers high density in comparison with the structure in accordance with the embodiment 6, it 
is possible to improve a wiring density of the substrate. 
45 [0095] This structure can be manufactured by executing the step (a) of the embodiment 3 before the step (a) of the 
embodiment 6. 

[0096] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
so via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 8> 

55 [0097] A description will be given of an embodiment 8 with reference to Fig. 8 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

[0098] A difference of a structure in accordance with the embodiment 8 from the structure in accordance with the 
embodiment 7 exists in a point that a heat radiating via hole 801 connected to the composite metal plate is separated 



10 



EP 1 261 028 A2 



into a plurality of pieces, a copper plating is charged into the via hole; and the copper plating is connected to the heat 
radiating electrode in the semiconductor part via the solder. 

[0099] This structure can be manufactured by changing a removing pattern between the insulating layer and the 
conductive layer in the steps (b) to (g) of the embodiment 6. 
5 [01 00] In accordance with the structure of the embodiment 8, in comparison with the embodiment 7, it is possible to 
increase the space to which the wiring can be applied, and it is possible to make the area of the substrate small and 
it is possible to ease the wiring design rule. Further, it is possible to reduce the cost for forming the heat radiating via 
portion. 

[0101] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
io in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

is Embodiment 9> 

[0102] A description will be given of an embodiment 9 with reference to Fig. 9 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

[0103] A difference of a structure in accordance with the embodiment 9 from the structure in accordance with the 
20 embodiment 8 exists in a point that a first layer of wiring layer is formed in an area in which the first layer of via hole 
in the wiring layer is formed, in spite that the via hole 801 is formed from the topmost layer of the wiring layer to the 
composite metal plate, and a point that a second layer to the topmost layer in the via hole 801 constitute a via hole 
901 charged with a copper plating 902. 

[01 04] tn accordance with the structure of the embodiment 9, since the thermal conductivity in the heat radiating via 
25 hole portion is slightly inferior to the embodiment 8, however, it is possible to omit one time in the step of piercing the 
via hole, it is possible to reduce the cost. 

< Embodiment 10> 

30 [01 05] A description will be given of an embodiment 1 0 with reference to Fig. 1 0 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

[0106] A difference of a structure in accordance with the embodiment 10 from the embodiment 7 exists in a point 
that the second layer of heat radiating via hole of the wiring layer is separated into a plurality of pieces and an internal 
portion is charged with a copper plating 1 002, and a point that heat radiating electrodes in two portions are connected 

35 to the semiconductor part by a common solder. 

[0107] In accordance with the structure of the embodiment 10, since the thermal conductivity in the heat radiating 
via hole portion is improved, it is possible to further efficiently diffuse the heat at a time of driving the semiconductor part. 
[01 08] Further, the structure can be manufactured in accordance with the manufacturing method of the embodiment 
7 by changing a pattern of the via hole. 

40 [0109] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

45 

Embodiment 11 > 

[0110] A description will be given of an embodiment 1 1 with reference to Fig. 11 corresponding to a cross sectional 
view of a structure of an electronic substrate. 

50 [0111] A structure in accordance with the embodiment 11 is the same as the embodiment 7 except a point that an 
external terminal of the semiconductor part is formed as a bump type terminal 1102, a point that an electrode of a 
substrate connected to the bump type terminal 1102 is formed as a bump type electrode 1103, a point that a heat 
radiating electrode is formed as a heat radiating bump electrode 1 1 05, a bump type terminal 1 1 06 is formed on a copper 
plating charged into the heat radiating via hole, a point that the bump type terminal 1 1 02 and the bump type electrode 

55 1 1 03 are electrically connected by an anisotropic conductive resin, and a point that the heat radiating bump type elec- 
trode 1105 and the bump type terminal 1103 are electrically connected by an anisotropic conductive resin. 
[0112] More particularly, a height is aligned with an approximate height of the topmost layer of the wiring layer by 
applying the copper plating to the heat radiating via hole after forming the laminated wiring layer, by executing the 
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steps (a) to (f) in accordance with the embodiment 5. A solder resist is formed in the other areas than the electrode 
and the via hole. Next, the bump type electrode 1103 is formed in the wiring terminal on the substrate, and the bump 
type terminal 1106 is formed on the copper plating charged into the heat radiating via hole. The bump type terminals 
1102 and 1105 are formed as the external terminals of the semiconductor part. The anisotropic conductive resin is 

5 inserted between these formed bump type terminals (electrodes) 1102 and 1103, and between the terminals (elec- 
trodes) 1105 and 1106, and they are connected in accordance with a thermo compression bonding. 
[01 1 3] In accordance with the structure of the present embodiment, since it is possible to mount at a lower temper- 
ature than that of the connecting step using the solder, it is possible to reduce a heat history at a time of manufacturing 
the substrate. Further, it is also possible to reduce a materia! cost. 

10 [011 4] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

15 

<Embodiment 12> 

[0115] An embodiment 12 is the same as the embodiment 3 except a point that a metal core substrate and a surface 
on which an external terminal does not exist In the semiconductor part are mounted so as to be opposed, and the 
so electrode on the metal core substrate surface and the external terminal of the semiconductor part are connected by a 
wire bonding, and a point that a connection is executed only by the charged solder without being provided with the 
heat radiating electrode, as shown in Fig. 12. 

[0116] In accordance with the structure of the present embodiment, it is possible to increase a thermal diffusion to 
the complex metal plate in correspondence to the connection by the wire bonding which is generally used, and due to 

25 an increase of a contact area between the semiconductor part and the complex metal plate. 

[01 17] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 

30 with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 13> 

[0118] An embodiment 13 is the same as the embodiment 7 except a point that the metal core substrate and the 
35 surface (back surface) having no external terminal in the semiconductor part are mounted so as to be opposed, and 
the electrode on the metal core substrate surface and the terminal of the semiconductor part are connected by the 
wire bonding, and a point of connecting between the charged plating and the back surface of the semiconductor part 
by the solder without being provided with the heat radiating electrode, as shown in Fig. 13. 

[0119] In accordance with the structure of the present embodiment, it is possible to increase a thermal diffusion to 
40 the complex metal plate due to an increase of a contact area between the semiconductor part and the complex metal 
plate. 

[01201 As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
45 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

< Embodiment 14> 

50 [0121] A structure in accordance with the embodiment 14 is the same as the embodiment 1 except a point that the 
complex metal plate is exposed by forming a via hole which is larger than a main surface of a semiconductor part 1401 , 
and the semiconductor part is inserted to a bottom surface of the via hole and is connected by the solder, and a point 
that an external terminal 1402 of the semiconductor part and an electrode (wiring) 1404 of the metal core substrate 
side wiring are connected by a wire bonding 1403, as shown in Fig. 14. The semiconductor part 1401 and the composite 

55 metal plate can be connected by a silver paste or an adhesive agent in addition to the solder, and since it is unnecessary 
to form the metal layer for bonding the solder in the semiconductor part in this case, it is possible to reduce a cost. 
[0122] In accordance with the structure of the present embodiment, it is possible to improve a thermal diffusion 
efficiency and it is possible to reduce a manufacturing cost. 
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[01 23] As described In the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
5 with the step described in Fig. 1 is shown in Fig. 45A. 

< Embodiment 15> 

[0124] An embodiment 15 is the same as the embodiment 14 except a point that a depression 1 501 is formed in the 
10 complex metal portion of the metal core substrate mounting the semiconductor part 901 thereon, and the semiconductor 
part 901 is mounted in the depression. 

[01 25] In accordance with the structure of the present embodiment, it is possible to increase an accuracy of mounting 
position of the semiconductor, and it is possible to obtain an effect of improving a heat radiation achieved by reducing 
a thickness of the complex metal plate on the semiconductor part. 

is [0126] The structure in accordance with the present embodiment can be manufactured by adding a step of forming 
the depression in the complex metal plate prior to the step (a) in the embodiment 12 (embodiment 1). 
[01 27] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 

20 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 16> 

25 [01 28] A structure of an embodiment 1 6 is the same as the embodiment 7 except a point that the steps to (f) shown 
in Fig. 16 are executed on the basis of a different pattern, a semiconductor part 1601 is mounted on the metal core 
substrate via a copper plating 1602 charged into the heat radiating via hole, and a heat radiating electrode 1603 con- 
nected to the metal plate via the heat radiating via hole is provided on a back surface of the semiconductor mounting 
surface. 

30 [0129] In accordance with the structure of the present embodiment, since it is possible to diffuse the heat via the 
heat radiating electrode, it is possible to add a more excellent cooling capacity. 

[0130] The structure in accordance with the present embodiment can be manufactured on the basis of the same 
steps as those of the embodiment 3 except a point that the via holes are provided on both surfaces. That is, it is possible 
to manufacture by applying the steps (a) to (g) In the embodiment 3 except the step of connecting the semiconductor 
35 part to both surfaces. 

[0131] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
40 with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 17> 

[0132] An embodiment 17 is the same as the embodiment 3 except a point that a plurality of semiconductor parts 
45 1701 and 1702 are mounted on a main surface of the metal core substrate, and an electronic part 1703 is mounted 
on back surfaces of the semiconductor parts 1701 and 1702, as shown in Fig. 17. 

[0133] In accordance with the structure of the present embodiment, since it is possible to diffuse the heat via the 
heat radiating electrode, it is possible to achieve an MCM structure to which a more excellent cooling capacity is added. 
[0134] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
50 in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45 A. 

55 Embodiment 1B> 

[0135] A description will be given of an embodiment 1 8 with reference to Fig. 1 8. 

[01 36] In Fig. 1 8, references 1 801 to 1 81 2 denote the same structures as the elements 1 01 to 1 1 2 in the embodiment 
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1 , and the steps (a) to (f) are the same except a point that an electrode 181 2 is formed and an electrode 1 81 3 is formed. 
[01 37] Step (g): after forming the electrode, a solder resist 1 81 5 is laminated to a desired portion except at least the 
electrode and the heat radiating via hole, and a terminal of a semiconductor part 1816 and the electrode 1812, and a 
surface of the semiconductor part 1816 and a heat radiating via hole 1814 are connected via a solder 1817. 

5 [01 38] Step (h): finally, an electrode 1 81 8 provided in an outermost layer of a printed circuit board on which a copper 
wiring is laminated via a pre-preg and the electrode 1 813 of the metal core substrate are connected via a solder 1 81 9. 
[01 39] In accordance with the structure of the present embodiment, it is possible to efficiently diffuse a heat at a time 
of driving the semiconductor part. Further, since an improved electric connection is established in the via hole and the 
heat radiating via hole portion, and the metal plate having a high rigidity is set to a core, a handling on manufacturing 

10 is excellent. 

[01 40] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
« with the step described in Fig. 1 is shown in Fig. 45A. 

< Embodiment 19> 

[0141] A description will be given of ah embodiment 1 9 with reference to Fig. 1 9. In Fig. 1 9, references 1 901 to 1 912 
20 denote the same structures as the elements 301 to 312 in the embodiment 3, and the steps (a) to (f) are the same 
structure as those in Fig. 3 except a point that an electrode 1915 is formed and an electrode 1916 is formed. 
[01 42] A heat radiating electrode 1918 connected to a composite metal plate 1 905 is formed by forming the electrodes 
1 91 5 and 1 91 6, thereafter further precipitating an electric plating from the composite metal plate and charging the heat 
radiating via hole by the copper. A solder resist 1 91 9 is formed in a desired portion except at least the electrode and 
25 the heat radiating electrode. A terminal of a semiconductor part 1 920 and the electrode 1 91 5 of the metal core substrate, 
a surface of the semiconductor part 1 920 and the heat radiating electrode 1 91 8 of the metal core substrate are mounted 
and connected via a solder 1 921 . Finally, an electrode 1 922 provided in an outermost layer of the printed circuit board 
on which the copper wiring is laminated via the pre-preg, and the electrode 1916 of the metal core substrate are 
connected via a solder 1 923. 

so [0143] In accordance with the structure of the present embodiment, it is possible to efficiently diffuse the heat at a 
time of driving the semiconductor part. Since 42 alloy having a high rigidity is set to a core, not only it is possible to 
improve a through hole density in the core layer due to a thinness of the core substrate, but also a handling on man- 
ufacturing is excellent. 

[0144] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
35 in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

40 <Embodiment 20> 

[0145] An embodiment 20 is manufactured in the same manner as that of the embodiment 1 8 except a point that a 
heat radiating electrode 2002 is provided in a mounting portion of a printed circuit board on which a metal core substrate 
mounting a semiconductor part 2001 thereon is mounted, and the semiconductor part 2001 and the heat radiating 
45 electrode 2002 are connected via a solder 2003, as shown in Fig. 20. 

[0146] In accordance with the structure of the present embodiment, it is possible to further efficiently diffuse the heat 
at a time of driving the semiconductor part. 

[01 47] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
50 possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 21 > 

55 

[0148] In an embodiment 21 , a mounting structure is manufactured in the same manner as that of the embodiment 
19 except a point that a semiconductor part 2103 is mounted in a heat radiating electrode 2101 on one of front and 
back surfaces of a metal core substrate in which heat radiating electrodes 21 01 and 21 02 are formed on both surfaces 
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of a complex metal plate, and another heat radiating electrode 21 02 and a heat radiating electrode 21 04 of the printed 
circuit board are connected via a solder 21 05, as shown in Fig. 21 . 

[0149] In accordance with the structure of the present embodiment, it is possible to improve a thermal diffusion 
efficiency at a time of mounting the semiconductor on the printed circuit board. 
5 [01 50] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a tump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

w 

Embodiment 22> 

[0151] An embodiment 22 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
plurality of semiconductor parts 2201 and 2202 and a memory 2203 are mounted on the metal core substrate, as 
is shown in Fig. 22. 

[0152] In accordance with the structure of the present embodiment, it is possible to improve a mounting density to 
the printed circuit board. 

[01 53] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 1 08 in the step (c), so that it is 
20 possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 23> 

25 

[0154] An embodiment 23 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
plurality of metal cores 2304 and 2305 mounting semiconductor parts 2301 , 2302 and 2303 thereon are mounted on 
a printed circuit board 2306, as shown in Fig. 23. 

[0155] In accordance with the structure of the present embodiment, it is possible to improve a mounting density to 

30 the printed circuit board. 

[0156] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 

35 with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 24> 

[0157] In an embodiment 24, an electronic apparatus is manufactured in the same manner as that of the embodiment 
40 1 9 except a point that an electrode 2403 of a metal core substrate 2402 mounting a semiconductor part 2401 thereon 
and an electrode 2405 formed in a ceramic substrate 2404 are connected and mounted via a solder 2406; as shown 
in Fig. 24. 

[0158] In accordance with the structure of the present embodiment, it is possible to improve a heat resistance. 
[01 59] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
45 in forming the heat radiating via hole, It is possible to omit the counter sinking process 1 08 in the step (c), so that it Is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig.45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

so Embodiment 25> 

[0160] In an embodiment 25, an electronic apparatus is manufactured in the same manner as that of the embodiment 
1 9 except a point that an electrode 2503 of a metal core substrate 2502 mounting a semiconductor part 2501 thereon 
and an electrode 2505 formed in a ceramic substrate 2504, and a heat radiating electrode 2507 connected to an internal 
55 layer metal plate 2506 of the metal core substrate and a heat radiating electrode 2508 provided in the ceramic substrate 
are connected and mounted via a solder 2509, as shown in Fig. 25. 

[0161] In accordance with the structure of the present embodiment, it is possible to improve a heat resistance. 
[0162] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
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in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

5 

<Embodiment 26> 

[0163] An embodiment 26 is the same as the embodiment 19 except a point that an electrode A 2603 of a metal 
core substrate A 2602 mounting a semiconductor part 2601 thereon and an electrode B 2605 formed in a metal core 

10 substrate B 2604 are connected and mounted via a solder 2606, as shown in Fig. 26. 

[0164] In accordance with the structure of the present embodiment, it is possible to improve a heat resistance. 
[0165] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 

15 via hole at this time Is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 27> 

20 [0166] An embodiment 27 is manufactured in the same manner as that of the embodiment 19 except a point that an 
electrode A 2703 of a metal core substrate A 2702 mounting a semiconductor part 2701 thereon and an electrode B 
2705 formed in a metal core substrate B 2704, and a heat radiating electrode 2707 connected to an internal layer metal 
plate 2706 of the metal core A and a heat radiating electrode B 2708 provided in the metal core substrate B are 
connected and mounted via a solder 2709, as shown in Fig. 27. 

25 [0167] In accordance with the structure of the present embodiment, it is possible to improve a heat resistance and 
a heat radiation property with respect to the main substrate. 

[0168] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
30 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

<Embodiment 28> 

35 [0169] An embodiment 28 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
plurality of heat radiating via holes 2803 and 2804 connected to a complex metal plate 2802 of a metal core substrate 
2801 , and a semiconductor part 2805 are connected via a solder 2806, as shown in Fig. 28. 
[01 70] In accordance with the structure of the present embodiment, it is possible to diffuse a stress due to a heat at 
a time of driving the semiconductor part. Further, since the step of forming the heat radiating via hole can be simplified, 

40 it is possible to reduce the cost. 

[0171] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 

« with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 29> 

[0172] An embodiment 29 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
so plurality of heat radiating via holes 2903 and 2904 connected to a complex metal plate 2902 of a metal core substrate 
2901 are provided, are charged with an electric copper plating 2905, and are connected to a semiconductor part 2907 
via a solder 2906, as shown in Fig. 29. 

[0173] In accordance with the structure of the present embodiment, it is possible to simplify an initial bonding property 
and a bonding process between the semiconductor part and the metal core substrate by the solder with keeping the 
55 thermal diffusion property, and it is possible to reduce the cost. 

[01 74] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
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via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

< Embodiment 30> 

5 

[0175] An embodiment 30 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
plurality of heat radiating via holes 3004 in a second layer of copper foil portion with resin are provided via a plurality 
of via holes 3003 in a first layer of copper foil portion with resin connected to a composite metal plate 3002 of a metal 
core substrate 3001 , are charged with an electric copper plating, and are connected to a semiconductor part 3007 via 
10 a solder 3006 by setting these surfaces to a heat radiating electrode 3005, as shown in Fig. 30. 

[01 76] In accordance with the structure of the present embodiment, it is possible to simplify an initial bonding property 
and a bonding process between the semiconductor part and the metal core substrate by the solder with keeping the 
thermal diffusion property, and it is possible to reduce the cost 

15 < Embodiment 31 > 

[0177] An embodiment 31 is manufactured in the same manner as that of the embodiment 1 9 except a point that an 
electric plating 31 03 is charged into one heat radiating via hole in a first layer of copper foil portion with resin connected 
to a composite metal plate 31 02 of a metal core substrate 31 01 , a plurality of heat radiating via holes in a second layer 
20 of copper foil portion with resin are provided, are charged with an electric copper plating in an internal portion, and are 
connected to a semiconductor part 31 07 via a solder 31 06 by setting them to a heat radiating electrode 31 05, as shown 
in Fig. 31. 

[0178] In accordance with the structure of the present embodiment, it is possible to simplify an initial bonding property 
and a bonding process between the semiconductor part and the metal core substrate by the solder with keeping the 
25 thermal diffusion property, and it is possible to reduce the cost. 

Embodiment 32> 

[0179] In an embodiment 32, a mounting structure is manufactured in the same manner as that of the embodiment 
30 1 9 except a point that a bump type terminal 3202 of a semiconductor part 3201 and a bump type electrode 3204 of a 
metal core substrate 3203 are mounted via an anisotropic conductive resin 3205, as shown in Fig. 32. 
[0180] In accordance with the structure of the present embodiment, since it is possible to mount at a lower temper- 
ature than the connecting step using the solder, it is possible to reduce a heat history at a time of manufacturing the 
substrate. Further, it is possible to reduce a material cost. 
35 [0181] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig.45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

40 

<Embodiment 33> 

[0182] An embodiment 33 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
metal core substrate 3301 and a surface on which a terminal does not exist in a semiconductor part 3302 are mounted 
45 so as to be opposed, and an electrode 3304 on the metal core substrate surface and a terminal 3305 of the semicon- 
ductor part are connected by a wire bonding 3303, as shown in Fig. 33. 

[0183] In accordance with the structure of the present embodiment, it is possible to increase a thermal diffusion to 
the complex metal plate due to an increase of a contact area between the semiconductor part and the complex metal 
plate. 

so [0184] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

55 

< Embodiment 34> 

[0185] An embodiment 34 is manufactured in the same manner as that of the embodiment 1 9 except a point that an 
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exposed complex metal portion 3402 of a metal core substrate which is largely exposed from a main surface of a 
semiconductor part 3401 , and a back surface B of a surface A having an electrode A 3403 of the semiconductor part 
are connected by a solder, and the electrode A and an electrode B 3404 formed on a surface of a copper foil with resin 
in the metal core substrate are connected by a wire bonding 3405, as shown in Fig. 34. 

5 [0186] In accordance with the structure of the present embodiment, it is possible to improve a thermal diffusion 
efficiency, and it is possible to make a manufacturing cost of a mounting structure inexpensive. 
[0187] Further, as shown in Fig. 41 , when the structure is made such that the heat radiating via hole is made smaller 
than the chip size and the inner layer wiring can be applied to the area immediately below the chip, it is possible to 
increase a freedom of wiring pattern design and it is possible to reduce the size of the metal core substrate while the 

10 heat radiating property is slightly reduced. In accordance with a relation between the heat radiating property and the 
area of the heat radiating portion which is represented by Fig. 40, it is possible to design the substrate taking the heat 
radiating property and the freedom of the substrate wiring into consideration. 

[01 88] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
is possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown In Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45 A. 

<Embodiment 35> 

20 

[0189] An embodiment 35 is manufactured in the same manner as that of the embodiment 19 except a point that a 
depression is formed in a part of a complex metal plate 3503 of a metal core substrate 3502 mounting a semiconductor 
part 3501 thereon, and the semiconductor part 3501 is mounted in the depression, as shown in Fig 35. 
[0190] In accordance with the structure of the present embodiment, it is possible to increase an accuracy of mounting 
25 position of the semiconductor, and it is possible to obtain an effect of improving a heat radiation achieved by reducing 
a distance between the semiconductor part and the complex metal plate. 

[0191] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
30 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 36> 

35 [0192] An embodiment 36 is manufactured in the same manner as that of the embodiment 1 9 except a point that a 
semiconductor part 3603 is mounted to a metal core substrate 3604 via an electrode 3601 and a heat radiating electrode 
3602, and a heat radiating electrode 3605 connected to an internal layer metal plate is provided on a back surface of 
a semiconductor mounting surface via a heat radiating via hole, as shown in Fig. 36. 

[0193] In accordance with the structure of the present embodiment, since it is possible to diffuse a heat via the heat 

40 radiating electrode, a more excellent cooling capacity can be added. 

[0194] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 

« with the step described in Fig. 1 is shown in Fig. 45 A. 

< Embodiment 37> 

[0195] An embodiment 37 is the same as the embodiment 33 except a point that a portion 3706 in which the copper 
so plating is charged into the heat radiating via hole is provided on a back surface of a semiconductor mounting surface 
in a metal core substrate 3701 , as shown in Fig. 37. Accordingly, it is possible to further efficiently diffuse the heat. 
[0196] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
55 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 
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Embodiment 38> 

[01 97] An embodiment 38 is the same as the embodiment 37 except a point that the heat radiating via hole is made 
smaller than the chip size, as shown in Fig. 38. In accordance with the structure of the present embodiment, it is 
5 possible to also apply the inner layer wiring to the area immediately below the chip, it is possible to increase a freedom 
of wiring pattern design while the heat radiating property is slightly reduced, and it is possible to reduce the size of the 
metal core substrate. 

[01 98] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
10 possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole atthis time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 39> 

15 

[0199] An embodiment 39 is the same as the embodiment 37 except a point that a heat radiating electrode having 
substantially the same as a diameter of an electrode for an electric connection is formed on s surface of a copper 
plating charged portion in a heat radiating via hole in a back surface side of a semiconductor mounting surface of a 
metal core substrate 3901 , by a solder resist, and a nickel or a gold plating is applied for soldering and solder bonded 
20 to the main substrate, as shown in Fig. 39. In accordance with the present embodiment, a solder bonding property is 
improved. 

[0200] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
25 via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

Embodiment 40> 

30 [0201] An embodiment 40 is the same as the embodiment 37 except a point that a main substrate to which a metal 
core substrate A 4001 is connected is also a metal core substrate B 4002 in which the heat radiating via holes are 
formed, and these radiating via holes are solder bonded to each other, as shown in Fig. 40. In accordance with the 
present embodiment, a heat radiating property to the main substrate and a heat dissipation property from the main 
substrate are improved. 

35 [0202] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the countersinking process 108 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

40 

Embodiment 41 > 

[0203] An embodiment 41 is the same as the embodiment 39 except a point that a main substrate to which a metal 
core substrate A 4101 is connected is also a metal core substrate B 4102 in which the heat radiating via holes are 
45 formed, and these radiating via holes are solder bonded to each other, as shown in Fig. 41 . In accordance with the 
present embodiment, a heat radiating property to the main substrate and a heat dissipation property from the main 
substrate are Improved. 

[0204] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
50 possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole atthis time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole In accordance 
with the step described in Fig. 1 is shown in Fig. 45A. 

< Embodiment 42> 

55 

[0205] An embodiment 42 is the same as the embodiment 37 except a point that a main substrate to which a metal 
core substrate A 4201 is connected is a metal core substrate B 4202 in which the heat radiating via holes are formed, 
and these radiating via holes are solder bonded to each other, as shown in Fig. 42. In accordance with the present 
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embodiment, a heat radiating property to the main substrate and a heat dissipation property from the main substrate 
are improved. 

[0206] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 108 in the step (c), so that it is 
5 possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown In Fig. 45 A. 

<Embodiment 43> 

10 

[0207] An embodiment 43 is manufactured In the same manner as that of the embodiment 19 except a point of 
connecting and mounting between an electrode A 4303 of a metal core substrate A 4302 mounting a semiconductor 
part 4301 thereon and an electrode B4305 formed on a metal base substrate B 4304, and between a heat radiating 
electrode A 4307 connected to a metal plate 4306 corresponding to a base of a metal core substrate A and a heat 

15 radiating electrode B 4308 provided in a metal base substrate B, via a solder 4309, as shown in Fig. 43. 

[0208] In accordance with the structure of the present embodiment, In addition to an improvement of heat resistance 
and heat radiating property to the main substrate, the heat radiating property from the main substrate is improved. 
[0209] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 

20 possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 
with the step described in Fig. 1 is shown in Fig. 45 A. 

<Embodiment 44> 

25 

[0210] An embodiment 44 is the same as the embodiment 39 except a point that a main substrate to which a metal 
core substrate A 4401 is connected is also a metal base substrate B 4402 in which the heat radiating via holes are 
formed, and these radiating via holes are solder bonded to each other, as shown in Fig. 44. In accordance with the 
present embodiment, a heat radiating property to the main substrate and a heat dissipation property from the main 

30 substrate are improved. 

[0211] As described in the embodiment 1 , when processing a plurality of insulating layers and wiring layers in a lump 
in forming the heat radiating via hole, it is possible to omit the counter sinking process 1 08 in the step (c), so that it is 
possible to reduce a number of the steps so as to reduce a cost. The structure of the end surface of the heat radiating 
via hole at this time is shown in Fig. 45B, and the structure of the end surface of the heat radiating via hole in accordance 

35 with the step described in Fig. 1 is shown in Fig. 45A. 

[0212] In accordance with the present invention, it is possible to provide the electronic apparatus having a high 
radiating property. 

[0213] It should be further understood by those skilled in the art that the foregoing description has been made on 
embodiments of the invention and that various changes and modifications may be made in the invention without de- 
40 parting from the spirit of the invention and the scope of the appended claims. 



Claims 

45 1. An electronic apparatus comprising: 

a metal core substrate provided with a core member constituted by a metal plate (101) or a complex metal 
plate (103), and a wiring layer (104) constituted by an insulating layer formed on said core member and a 
conductive layer; and 

50 an electronic part to which the conductive layer of said wiring layer and a terminal are connected, 

wherein there is provided a member having a high thermal conductivity which is in contact with said electronic 
part and said core member. 

55 2. An electronic apparatus as claimed in claim 1 , wherein said high thermal conductivity member is constituted by a 
plurality of layers. 

3. An electronic apparatus as claimed in claim 1 or 2, wherein said high thermal conductivity member is structured 
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such that a layer in contact with said electronic part is constituted by a silver, a gold or a solder, and a layer in 
contact with said metal plate (101) is constituted by a copper, a gold or a solder. 

4. An electronic apparatus as claimed in any one of claims 1 to 3, wherein a connection between said conductive 
s layer and said terminal is a connection in accordance with a flip chip type. 

5. An electronic apparatus as claimed in any one of claims 1 to 4, wherein said wiring layer (104) is formed on both 
surfaces of said core member. 

10 6. An electronic apparatus as claimed in claim 5, wherein a high thermal conductivity member is formed between 
one surface of said core member and the electronic part, and a high thermal conductivity member is formed from 
the core member to a surface of the substrate in another surface of said core member. 

7. An electronic apparatus as claimed in any one of claims 1 to 6, wherein in the case of using an electronic substrate 
15 provided with said electronic part as an interposer by being mounted on another substrate, the electronic substrate 

is constituted by a high thermal conductivity member being in contact with said another substrate and the core 
member of said electronic substrate. 

8. An electronic apparatus as claimed in claim 7, wherein said high thermal conductivity member is constituted by a 
20 plurality of layers. 

9. An electronic apparatus comprising: 

a first substrate having a core member constituted by a metal piate (101) or a complex metal plate (103), a 
25 wiring layer (104) formed on one surface or both surfaces on said core member, and an electronic part to 

which said wiring layer and a terminal are connected; and 

a second substrate on which said first substrate is mounted, and electrically connected to a wiring of said first 
substrate, 

30 wherein there is provided a member having a high thermal conductivity which is in contact with the core member 

of said first substrate and said second substrate. 

10. An electronic apparatus as claimed in claim 9, wherein said second substrate is also the metal core substrate 
having the core member constituted by the metal plate (101) or the complex metal plate (103), the wiring layer 

35 (104) formed on said core member, and said electronic part to which said wiring layer and the terminal are con- 

nected. 

11. An electric apparatus as claimed in claim 9 or claim 10, wherein the surface on which said first substrate is not 
mounted, in said second substrate is bonded to a casing cover. 

40 

12. An electronic apparatus as claimed in claim 9 or claim 1 0, wherein said second substrate is the metal core substrate 
having the core member constituted by the metal plate (101) or the complex metal plate (103), the wiring layer 
(104) formed on said core member piece side, and a metal base substrate having said electronic part to which 
said wiring layer and the terminal are connected and having a core metal exposed to a side which does not have 

45 the wiring layer and the insulating layer. 

13. An electric apparatus as claimed in claim 12, wherein the side having no wiring layer and no insulating layer in 
said second substrate is bonded to a casing cover. 

so 14. An electronic apparatus as claimed in any one of claims 9 to 13, wherein there is provided a member having a 
high thermal conductivity which is in contact with said first core member and said electronic part. 

15. An electric apparatus as claimed in any one of claims 11 to 14, wherein there is provided a member having a high 
thermal conductivity which is in contact with the metal core member of said first core member and the metal core 

55 member of the second substrate or the metal base member. 

16. An electric apparatus as claimed in any one of claims 9 to 15, wherein said high thermal conductive member is 
constituted by any one of some of a metal material, a metal plating, a solder plating and a resin with conductive 
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metal filler. 

17. An electric apparatus as claimed in any one of claims 9 to 15, wherein said high thermal conductive member i 
constituted by any one of some of a metal material, a metal plating and a solder plating. 
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